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ROLLABLE DEVICE AND LIGHT 

SOURCE ] 

Background of Invention 

[0001 ] 1. Field of Invention 

[0002] The present invention relates to a pointing device and, in particular, to a 

pointing device with an illuminated rollable device that indicates a computer state 
by using an illumination mode of its rollable device. 

[0003] Z Description of the Prior Art 

[0004] Conventional pointing devices with rollable devices can only generate pointing 
signals that are sent to a computer for controlling cursor displacement, or for 
scrolling windows on a display. The prior art pointing device cannot, however, 
receive and display messages sent from the computer. A user is thus incapable of 
learning the state of the computer from the conventional pointing device. For 
example, when the computer receives an e-mail message from a network and the 
display is not on, or the user is not looking at the monitor, the user cannot 
immediately know that there is an e-mail message and may consequently miss an 
important timed message. When the computer is in a specific operational mode, 
such as when a computer window has a scrolling navigation function, and the user 
does not scroll the window, the user will not be able to know that the window has 
the scrolling navigation function. 

Summary of Invention 
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[0005] It is therefore a primary objective of the present invention to provide a pointing 
device that can display messages sent from a computer so that a user may directly 
know the computer state from the lighting mode of a rollable device on the 
pointing device. 

[0006] The present invention, briefly summarized, uses a pointing device and a 

computer. The pointing device is electrically connected to the computer to control 
movements of a cursor on a display device of the computer. The pointing device 
has a housing, a pointing unit installed inside the housing to generate pointing 
signals to control the movements of the cursor, a rollable device for generating 
rolling signals, a light source for illuminating the rollable device, and a control unit 
for controlling the pointing device. When the computer transmits a state signal to 
the pointing device, the control unit controls the light source to determine an 
illumination mode of the rollable device according to the state signal. 

[0007] It is an advantage of the present invention that the light source illuminates the 
rollable device according to an illumination mode as dictated by the state signal 
received from the computer. Hence, depending on the state signal received, a 
different illumination mode will be used to illuminate the rollable device. A user 
may thus know a state of the computer simply by viewing the rollable device. 

[0008] These and other objectives and advantages will no doubt become clear to those 
of ordinary skill in the art after reading the following detailed description of the 
pre f erre d embodiment, which is illustrated in the various figures and drawings. 



Brief Description of Drawings 



[0009] 



Fig.l is a schematic view of a first embodiment pointing device. 



[0010] 



Fig.2 is a functional block diagram of the pointing device of Fig.l . 



[0011] 



Fig. 3 is a cross-sectional view of the pointing device in FIG. 1. 



[0012] 



Fig. 4 is a schematic view of a second embodiment pointing device. 



[0013] 



Fig. 5 is a schematic view of a third embodiment pointing device. 
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[001 4] Fig. 6 is a schematic view of a fourth embodiment pointing device. 

[001 5] Fig. 7 is a cross-sectional view of a first rolling axis center and a first 

supporting device of the fourth embodiment pointing device in Fig.6Fig.8 is a 
flowchart showing how a driver of Fig. 2 detects if the window pointed to by a 
cursor has a scrolling function. 

[001 6] Fig. 9 is a flowchart showing how a driver of Fig. 2 detects if a new message has 
not been read. 

Detailed Description 

[001 7] With reference to Figs.l , 2, and 3, a pointing device 1 0 is electrically connected 
to a computer 30 to control the movements of a cursor 42 on a display 40 of the 
computer 30. The pointing device 1 0 contains a housing 1 2, a pointing unit 14, a 
rollabie device 1 6, a light source 22 and a control unit 24. 

[001 8] The pointing unit 1 4 generates a pointing signal for the computer 30 to control 
the movement of the cursor 42. The rollable device 1 6 is a rolling wheel made of a 
transparent material to generate and transmit a rolling signal to the computer 30 
for controlling scrolling of an operating window 44. The light source 22 generates 
light 54 to illuminate the rollable device 1 6. The control unit 24 controls the 
operations of the pointing device 10. In particular, the computer 30 is a desktop 
computer and the pointing device 1 0 is a mouse. 

[001 9] As shown in Fig. 2, the computer 30 contains a driver 32 to detect the current 
state of the computer 30, and an interface program that allows the user to set the 
illumination mode of the rollable device 16. When the computer state changes, the 
driver 32 will detect the computer state and cause the computer 30 to send a 
corresponding state signal to the pointing device 1 0. The control unit 24 will follow 
the state signal to control the light source 22 to emit light, or to flash in a 
particular manner. Illuminated by the light source 22, the rollable device 1 6 will 
present different lighting modes (steady light or flashing light). The user can then 
learn the computer state according to the different illumination modes of the 
rollable device 1 6. 
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[0020] Besides a single transparent device, the rollable device 1 6 can be a rolling 
wheel made of a ring 62 and a roller 64. The ring 62 is mounted on the outer 
circumference of the roller 64, surrounding the roller 64. The user can roll the 
rollable device 1 6 through the contact of the ring 62 with the roller 64. The light 
source 22 is installed on one side 17 of the rollable device 16. The ring 62 is made 
of a transparent material. The roller can reflect light 54 to the ring 62. When the 
light source 22 illuminates the roller 64, the reflective light 56 will illuminate the 
rollable device 1 6. 

With reference to Fig.4, the rollable device 1 6 is a rolling wheel made of a ring 
63 and a roller 65. The difference between the pointing device 60 and the pointing 
device 1 0 is in their respective structures. The light source 22 directly illuminates 
the ring 63 to illuminate the rollable device 61 . 

With reference to Fig. 5, the light source 22 is installed on one side 1 7 of a 
rollable device 71 . The inner side of the rollable device 71 further contains a 
reflecting surface 52 to reflect the light 54 generated by the light source 22, 
forming reflected light 56. The reflected light 56 will pass through the rollable 
device 71 so that the user can learnt the current computer state. 

[0023] 

With reference to Figs. 6 and 7, in addition to one side 1 7 of the rollable device 
(as in Figs. 3 through 5), a light source 86 can be installed inside a roller 82 of a 
rollable device 81 . The ends of the roller 82 are supported by a first supporting 
device 72 and a second supporting device 74. Each of the contact points of the 
roller 82 and the first supporting device 72 and the second supporting device 74 
has an electrical conduction device 92 to provide the light source 86 power when 
the rollable device 81 rotates. Light 88 emitted from the light source 86 will go out 
from the top of the rollable device 81 , illuminating the rollable device 81 . As 
shown in Fig. 7, the electrical conduction device 92 is fixed within the first 
supporting device 72 and electrically connected to a first wire 97. A first axis 
center 84 of the roller 82 contains an electrical conducting ring 94 that is in sliding 
contact with the electrical conduction device 92 in the first supporting device 72. 
The electrical conducting ring 94 is electrically connected to an electrode wire 96 
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of the light source 86 through a second wire 98. The contact point of a second axis 
center 85 of the roller 82 and the second supporting device 74 also has the above- 
mentioned electrical conduction structure. The first wire 97 is electrically 
connected to electrodes of a power supply so that the electrical conduction device 
92 can provide power for the light source 86. The light source can then emit light 
as the rollable device 81 rotates. 

[0024] As shown in Figs.l through 3, when the computer 30 is in a particular state, 

such as having received an e-mail message from a network, operations that are yet 
to be processed, e-mail messages that are unread, or that the computer operating 
system allows the user to perform an action ( e.g. , the operating window 44 or the 
window 46 pointed to by the cursor of the computer 30 supports a scrolling 
navigation function), etc., the driver 32 can detect the current computer state and 
send corresponding state signals to the pointing device 1 0. The control unit 24 will 
control the light source 22 to emit light or flash tight according to the state signals 
received. Due to the illumination from the light source 22, the rollable device 1 6 
will present different illumination modes, from which the user can learn the current 
computer state. 

[0025] The interface program 34 allows changes to illumination mode settings of the 
rollable device 1 6 according to the user"s preference. When the user is tired of a 
specific illumination mode setting, he or she can modify the settings through the 
interface program 34. After finishing modification to the settings, the driver 32 will 
cause the computer 30 to send out corresponding state signals to the pointing 
device 1 0 accordingly so that the illumination modes of the rollable device 1 6 will 
change according to the user"s setting. 

[0026] 

The light source 22 of the pointing device 1 0 can be a monochromatic or 
multi-color light emitting diode (LED). The control unit 24 controls the LED 
according to different state signals transmitted from the computer 30 so that the 
LED will emit light in different ways. Accordingly, through the different illumination 
methods of the LED, the rollable device 1 6 can present different light modes for 
the user to learn the current computer state. Moreover, the light source 22 can be 
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composed of multiple LEDs, which can emit monochromatic light or several 
different colors of light. The illumination modes can be OFF, ON or FLASH so as to 
display several computer states. 

[0027] In addition to a rolling wheel, the rollable device 1 6 can be a trackball, so long 
as the rollable device 1 6 can display the message transmitted from the computer 
30 by way of illumination. 

[0028] With reference to Fig. 8, the driver 32 first finds the window 46 pointed to by 
the cursor, and detects if the window 46 has a scroll bar. If there is no scroll bar, 
the driver 32 will make the computer 30 transmit a state signal to the pointing 
device 1 0. The control unit 24 turns the light source 22 to OFF, ON or FLASH 
according to the state signal. If there is a scroll bar, the driver 32 will detect if the 
window 46 can be scrolled. If not, the driver will make the computer 30 transmit a 
state signal to the pointing device 1 0 and the control unit 24 again turns the light 
source 22 to OFF, ON or FLASH according to the state signal. If the window 46 has 
a scroll bar and can be scrolled, the driver will read in settings in the interface 
program 34 and make the computer 30 transmit a state signal to the pointing 
device 1 0. The control unit 24 then turns the light source 22 to ON, OFF or FLASH 
according to the state signal. 

[0029] 

With reference to Fig. 9, the driver 32 automatically regularly detects if there 
are any new e-mail messages after a predetermined period of time. The 
predetermined period of time can be set by the user through the interface program 
34. When the driver 32 detects a new e-mail message, the driver 32 reads in 
settings in the interface program 34 and thereby makes the computer 30 transmit 
a state signal to the pointing device 10. The driver 32 then sets the light mode of 
the rollable device 16, such as making the light source 22 flash. If the driver 32 
does not detect any new e-mail messages, it will further detect if there are any 
unread e-mail messages. If so, then the driver 32 reads in the settings in the 
interface program 34 and thereby makes the computer 30 transmit a state signal 
to the pointing device 1 0 to make the rollable device emit light with a specific 
illumination mode. If the driver 32 detects no new e-mail messages or unread 
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messages, the driver 32 will further detect if the light source 22 is turned on. If the 
light source 22 is on, then the light source is turned off; if the light source 22 is 
already off, then no action is taken. Every time the driver 32 finishes the above 
checking procedure, and after the predetermined period of time, the driver 32 will 
repeat the checking procedure again. The interface program 34 allows the user to 
set the e-mail checking time period of the driver 32. The driver 32 then performs 
the above checking procedure according to the period set by the user and informs 
the user of the result in terms of different illumination modes. 

)] As shown in Figs.l , 2, and 3, the pointing device 1 0 further contains a button 
26. When the rollable device 16 presents different illumination modes according to 
the state signals transmitted from the computer 30, if the user presses the button 
26 in a predetermined way, e.g. quickly pressing the button 26 twice, the light 
source 22 will be turned off to stop the current illumination mode. When the user 
presses the button 26 of the pointing device 10, a feedback signal is transmitted to 
the computer 30. The driver will generate a specific action on the computer 30. For 
example, when the state signal transmitted from the computer 30 means that the 
computer 30 receives an e-mail message, the user can press the button 26 in a 
specific manner to start e-mail software to read unread e-mail messages. The user 
can also set the function of the button 26 through the interface program 34. The 
driver 32 will compare the feedback signal with the user"s settings for the button 
26 and thereby control the operations of the computer 30. The rollable device 1 6 
can be directly installed on the button 26 so that the button 26 and the rollable 
device 1 6 are coupled together (for example, the button 26 can be the middle key 
on the mouse in Fig.l). Hence, when the user presses the rollable device 1 6, the 
button 26 will be triggered, making the operation much easier. 

1] In comparison with conventional pointing devices, the disclosed pointing 
device 1 0 uses the illumination modes of the rollable device 1 6 to represent the 
current state of the computer 30. The user can readily learn of the state of the 
computer from the illumination mode of the rollable device 16 and control 
computer operations through the button 26 on the pointing device 1 0. 
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[0032] Those skilled in the art will readily observe that numerous modifications and 
alterations of the device may be made while retaining the teachings of the 
invention. Accordingly, the above disclosure should be construed as limited only by 
the metes and bounds of the appended claims. 
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